reduced tillage systems often do not exceed those of conventional tillage. Determining the cause of inconsis- 
lection (Bailey, 2002) . Virginia market-type cultivars vary tillage into crop stubble in three of five experiments. Pod yield was considerably in pod size, maturity, and several other agrosimilar among all three tillage systems in the other two experiments.
nomic factors (Swann, 2002). Although not well estab-
In experiments where only conventional tillage and strip tillage syslished in the literature, pod loss can be severe if peanut tems were compared, pod yield was similar between the two tillage is dug under poor soil conditions (Beam et al., 2002) .
systems in four experiments, higher in conventional tillage compared
It is suspected that pod loss may be greater in reduced with strip tillage in one experiment, and higher for strip tillage comtillage systems than conventional tillage systems be- because they have a greater surface area, which may cause increased exposure to detachment during the digging process. Practitioners indicate that pod loss from P eanut in the United States is typically grown in smaller-seeded runner market types is less than that for conventionally tilled systems (Sholar et al., 1995) .
large-seeded virginia market types during the digging Peanut response to reduced tillage has been inconsiscomponent of the harvest process. However, these comtent. Research suggests that yields in reduced tillage sysparisons have not been documented in the literature. tems can be lower than (Brandenburg et al., 1998; Cox Determining if pod yield differs among tillage systems and Sholar, 1995; Grichar, 1998; Jordan et al., 2001;  for cultivars with different pod sizes may help explain Sholar et al., 1993; Wright and Porter, 1995) or similar inconsistent peanut response to reduced tillage systems. to (Baldwin and Hook, 1998; Dowler et al., 1999; Hart- Stale seedbed crop production has been successful zog Williams et al., 1998) yields in convenfor a variety of row crops, including soybean [Glycine tional tillage systems. Higher yields in reduced tillage max (L.) Merr.] and cotton (Gossypium hirsutum L.) systems have been associated with lower incidence of (Shaw, 1996) . Seedbeds are prepared the previous fall tomato spotted wilt virus (TSWV) (Baldwin and Hook, or during the spring several weeks or months before 1998; Johnson et al., 2001; Wright et al., 2000) . In most seeding directly into previously established stale seedexperiments where this disease is not a factor, yields in bed without significant soil disturbance. This approach to peanut production may be a viable alternative to both regardless of field history of Cylindrocladium black rot [caused
MATERIALS AND METHODS
by Cylindrocladium parasiticum] (CBR).
Interactions of Tillage, Cultivar, and Digging Date
Treatments in 1997 consisted of three tillage systems (conventional, strip tillage into stale seedbeds, and strip tillage Experiments were conducted at one site in 1997, three sites into a wheat cover crop) and three cultivars (NC 7, NC-V 11, in 1999 , and at one site each in 2000 and 2001 (Table 1 ). The and Gregory). In experiments conducted from 1999 through experiment was conducted near Tyner, NC, in 1997 on a Wanda 2001, treatments consisted of two tillage systems (conventional fine sand (Siliceous, thermic, Typic Udipsamments). The extillage and strip tillage or no tillage into crop stubble or killed periments in 1999 were conducted on private farms in eastern wheat), four cultivars (NC-V 11, NC 12C, Perry, and VA 98R), North Carolina located near Tyner and Williamston on a Conand two digging dates (late September and mid-October). etoe loamy sand (loamy, mixed, thermic, Arenic Hapludults) Peanut cultivars were seeded at 120 kg ha Ϫ1 (NC-V 11 and and near Gatesville on a Wanda fine sand. In 2000 and 2001, VA 98R) and 140 kg ha Ϫ1 (NC 7, NC 12C, Gregory, and Perry), the experiment was conducted at the Peanut Belt Research Stawhich produce similar plant populations (Jordan, 2002) . These tion located near Lewiston-Woodville on a Norfolk sandy loam cultivars are the dominant virginia market types planted in (fine-loamy, siliceous, thermic, Typic Paleudults). ConvenNorth Carolina (Spears, 2002) . Days from emergence to optitional tillage consisted of disking once or twice, field cultivatmum maturity of these cultivars can vary by approximately 3 ing, and ripping and bedding at Gatesville, Lewiston-Woodville, wk (Swann, 2002) . Although pod maturation using mesocarp Williamston, and Tyner (1997) . At Tyner in 1999, conventioncolor determination (Sholar at al., 1995) was not used to initially tilled areas were not bedded. Reduced tillage systems conate digging, peanut in North Carolina is generally dug from sisted of no tillage into a wheat (Triticum aestivum L.) cover late September through mid-October. crop established on flat ground at Tyner in 1999. Reduced
The experimental design was a randomized complete block tillage at the other locations consisted of strip-tilling a 40-cmwith a split-plot arrangement of treatments. to determine percentages of extra large kernels (%ELK), Disease, insect, in-season weed management, and gypsum sound mature kernels, sound splits, total sound mature kernels source and rate varied by location. However, inputs were held (%TSMK), and other kernels using Cooperative Grading Serconstant over the entire test area at each location. Production vice criteria for quota peanut (Peanut Loan Schedule, 1997-and pest management practices were based on North Carolina 2001, USDA-FSA-1014-3). These values were used to deterCooperative Extension Service recommendations. No major mine market value ($ kg Ϫ1 ). Gross economic value ($ ha Ϫ1 ) visual differences in plant stand were noted among tillage was calculated as the product of pod yield and market value. systems. Early leaf spot (caused by Cercospora arachidicola
At Williamston and at Lewiston-Woodville in 2000, visual Hori) and southern stem rot (caused by Sclerotium rolfsii estimates of percentage of plants in each subplot expressing Sacc.) were the major diseases in these fields and were con-CBR symptoms (Bailey, 2002) was determined before vine trolled with routine applications of chlorothalonil (tetrachloinversion using a scale of 0 (no CBR symptoms) to 100 (100% roisophthalonitrile) and tebuconazole {␣-[2-(4-chlorophenyl)-ethyl]-␣-(1,1-dimethylethyl)}. Fields were not fumigated of each 30-cm section of row exhibiting CBR symptoms). (Table 1) . ment, pod yield of NC-V 11 exceeded that of the cultiExperiments were also conducted in 1999 near Edenton vars NC 7 and Gregory by 920 and 1040 kg ha Ϫ1 , respecon a Roanoke silt loam (clayey, mixed, thermic, Typic tively (data not shown). The difference in pod yield Ochraquepts) and Scotland Neck on a Norfolk sandy noted among these cultivars may have been due to an loam (Table 1 ). In 1998 , the experiment interaction between cultivar pod size and environmental was also conducted near Lewiston-Woodville on a Norconditions. Soil was extremely dry during pod fill, and folk sandy loam soil (Table 1) . Conventional tillage systhe smaller-seeded cultivar NC-V 11 may have needed tems included disking, chisel plowing (all experiments less soil water to fill pods than the larger-seeded cultiexcept Rocky Mount, Lewiston-Woodville, and Scotvars NC 7 and Gregory (Jordan, 2002) . Tillage did not land Neck), field cultivating, and ripping and bedding. affect pod yield (p ϭ 0.1546), which ranged from 4060 Strip tillage into the previous crop stubble was included to 4490 kg ha Ϫ1 when data were pooled over cultivars in all experiments except Lewiston-Woodville in 1998 (data not shown). Lack of a tillage ϫ cultivar selection [rye (Secale cereale L.) cover crop]. Previous crops were interaction (p ϭ 0.7861) for pod yield suggests that culticorn (Lewiston-Woodville) or cotton (Edenton, Halivar selection does not play a major role in peanut refax, Rocky Mount, Scotland Neck, and Woodland). In sponse to tillage. experiments conducted during 1999 and 2000 at WoodMain effects of cultivar and the interaction of exland and 2000 and 2001 at Lewiston-Woodville, peanut periment ϫ cultivar were significant at p Յ 0.05 for pod was also seeded into beds prepared by disking and bedyield and gross value for experiments conducted from ding the previous fall. At Rocky Mount in 1999, peanut 1999 through 2001 (Table 2 ). All other main effects and was seeded into beds prepared by bedding old crop rows interactions were not significant for pod yield. Other during the previous fall or winter without prior tillage.
than the interaction of tillage ϫ digging date, main efWith the exception of the experiment at Edenton, strip fects and interactions for gross value were also not sigtillage implements consisted of two coulters and basket nificant at p Յ 0.05 (Table 2) . One of the primary objecarrangements following an in-row subsoiler. At Edentives of this study was to determine if there was an ton, a vertical-action tiller with in-row subsoiler was interaction between cultivar selection and tillage system. used to establish the tilled zone. Peanut was planted Consistent with data from Tyner in 1997, lack of a within 1 wk following strip tillage. The cultivar NC 7 tillage ϫ cultivar interaction for pod yield (p ϭ 0.6293) was planted at Lewiston-Woodville in 1998. The cultivar NC-V 11 was planted at Edenton, Halifax in 1998, Scotor market value (p ϭ 0.3434) suggests that response to a particular tillage system most likely will be the same CBR incidence that were associated with cultivar selection, differences in TSWV incidence in conventional regardless of cultivar selection. When pooled over cultivars, digging dates, and experiments, tillage did not aftillage systems and reduced tillage systems were not reflected in pod yield differences. At Lewiston-Woodfect pod yield (p ϭ 0.7019) or gross value (p ϭ 0.8992). Pod yield was 3550 and 3570 kg ha Ϫ1 in conventional ville in 2001, where TSWV incidence in conventional tillage systems was twice as high as that in strip tillage and strip tillage systems, respectively (data not shown).
Tillage did not affect CBR incidence (p ϭ 0.2439) systems when pooled over cultivars (14 vs. 7%), there was no difference in yield (data not shown). Incidence (data not shown). When pooled over cultivars, CBR incidence was 8 and 7% in conventional tillage and strip of TSWV ranged from 7 to 15% and did not differ among cultivars (data not shown). Bailey (2002) reported that tillage, respectively (data not shown). In contrast, TSWV incidence was higher in conventional tillage NC-V 11 expressed greater resistance to TSWV than did NC 12C, Perry, or VA 98R. (14%) compared with strip tillage (7%) at LewistonWoodville in 2000 (p Յ 0.0001) when pooled over levels Digging date did not affect pod yield (p ϭ 0.8389) or gross value (p ϭ 0.9640) ( Table 2) . Peanut response to of cultivar selection. Previous research (Baldwin and Hook, 1998; Johnson et al., 2001; Wright et al., 2000) digging can be variable, and delays in digging can reduce pod yield and gross value (Jordan et al., 1998) and somesuggests that TSWV incidence is lower in reduced tillage systems compared with conventional tillage systems.
times increases these parameters (Sholar et al., 1995; Wright and Porter, 1995) . Although the interaction of Response to CBR in strip tillage and conventional tillage systems has been inconsistent (Bailey, 2002) . tillage system ϫ digging date was significant for gross value (p ϭ 0.0288, Table 2 ), there was no difference in As expected, variation in pod yield and gross value was noted among cultivars and digging dates depending pod yield or gross value among any of the means for on the experiment (Table 2) . In most cases, differences not shown). These results are consistent with those re- † Means within a year and locations for each parameter followed by the ported previously (Bailey, 2002) . In contrast to parallel differences in pod yield and nut responds more favorably to reduced tillage when grown on coarse-textured soils such as Norfolk sandy loam soils that are well drained rather than finer-texthis interaction (data not shown). Therefore, the signifitured soils that are poorly drained. Establishing beds in cance of this interaction is unknown.
the fall and strip tilling into established beds closely Main effects and interactions of treatment factors resembles a conventional tillage system compared with were not significant for %TSMK but were significant strip tilling directly into crop stubble. Many practitioners for %ELK (Table 2 ). Main effects of cultivar and digindicate that presence of a raised bed during the digging ging date as well as interactions of experiment ϫ cultivar operation reduces pod loss compared with digging on and experiment ϫ tillage system ϫ digging date were flat ground or on slightly bedded ground. Often there significant for %ELK at p Յ 0.05 (Table 2) . When is very little bed remaining at the time of digging when pooled over tillage systems and digging dates, the peanut is strip-tilled into the previous crop stubble. %ELK for the cultivar NC 12C equaled or exceeded These data suggest that stale seedbed production may that for Perry, NC-V 11, and VA 98R in two, five, and be a good compromise between conventional tillage and four experiments, respectively (Table 3 ). The cultivar strip tillage into crop stubble. NC 12C generally yields a higher %ELK than Perry,
In the remaining experiments where only conven-NC-V 11, or VA 98R (Jordan, 2002) . The interaction tional tillage and strip tillage into the previous crop stubof experiment ϫ tillage system ϫ digging date was signifble were compared, pod yield was greater when peanut icant (p ϭ 0.0158, Table 2 ) but could not be easily was strip-tilled into a rye cover crop at Lewiston-Woodexplained. In 6 of 10 comparisons, there was no differville in 1998 (Table 5) . However, the opposite response ence in %ELK between the two digging dates (Table 4) .
was noted at Scotland Neck in 1999 where pod yield Delaying digging increased %ELK in only one experiwas lower in strip tillage compared with conventional ment in strip tillage (Lewiston-Woodville in 2000). In tillage. A higher incidence of TSWV may have contribconventionally tilled peanut, %ELK decreased when uted to lower pod yield in conventional tillage (29%) digging was delayed at Tyner in 1999 while the %ELK compared with strip tillage (17%) at Lewiston-Woodincreased at Gatesville and at Lewiston-Woodville in ville in 1998 (data not shown). In contrast, less TSWV 2001 when digging was delayed. Additional research is when peanut was strip-tilled into previous crop stubble needed to explain this potential interaction.
(2%) compared with strip tillage into stale seedbeds (9%) or conventional tillage systems (15%) did not af-
Comparison of Conventional, Stale Seedbed,
fect pod yield at Lewiston-Woodville in 2001 (Table 5) .
and Strip Tillage Systems
Disease level did not explain differences in yield beThe interaction of experiment ϫ tillage system was tween tillage systems at Scotland Neck. Pod yield was significant when conventional tillage, stale seedbed, and similar between tillage systems at Edenton, Halifax durstrip tillage (into the previous crop stubble) systems ing both years, and Woodland in 1998 (Table 5) . were compared (data not shown). However, this interaction was not significant when experiments from Lew-SUMMARY iston-Woodville were removed from the analysis, and only those experiments from Woodland during both Collectively, these data suggest that peanut response to tillage can be inconsistent. Similar results have been years and Rocky Mount were combined. When pooled 
